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Questions
Methane to bioplastic using
Ms. trichosporium.

1. Can we grow Ms. trichosporium in the laboratory?
2. What PHAs does Ms. trichosporium produce?
3. Will a PHA secretion system work in Ms. trichosporium?

PHA Secretion
Will a PHA secretion system work
in Ms. trichosporium?
• The secretion system was successfully implemented in E. coli
(Rahman, et al, 2013).
• Cells grew at similar rates to non-transformed cells.

Ms. trichosporium Growth
Can we grow Ms. trichosporium in the lab?

There has been an increase of non-biodegradable plastics
accumulation in municipal solid waste systems from 0.5%
to 12.4% over the period of 1960 to 2010. Renewable,
biodegradable plastics are of great interest as an
environmentally-friendly replacement for traditional fossil
fuel-derived plastics. Polyhydroxyalkanoates (PHAs) are
bioplastics that have the potential to replace traditional
plastics in many applications.
There are currently two
significant bottlenecks that
make bioplastic production
expensive:

• Cost of carbon
feedstocks
• Cost of downstream
Discarded plastic bottles
processing
Bacteria that use cheaper carbon sources, such as methane
gas, have the potential to reduce the first bottleneck.
Methylosinus trichosporium OB3b is one example of a
methanotrophic bacteria capable of using methane as a
carbon feedstock. A method of secreting PHAs that
previously showed success in Escherichia coli in our
laboratory is being investigated with this methanotroph in
order to address both bottlenecks currently limiting
economic production.

SEM images of E. coli: A) non-secreting bacteria, B) non-secreting bacteria with phasin, and
C) complete PHA production and secretion system. Image from Rahman, et al. (2013)
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Introduction

Ms. trichosporium OB3b was
successfully grown in NMS
media cultures using both
methane and methanol as
carbon sources.
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Comparison of growth in methane gas cultures
and methanol cultures over the course of seven
days. Measurements taken in triplicate.

Liquid cultures of Ms. trichosporium
grown in NMS with methane gas. Far
left is a control culture. Top is at time
of inoculation. Bottom is taken nine
days later.

PHA Production
What PHAs does Ms. trichosporium produce?
There are three questions that
need to be answered:
• Which types of PHAs does
Ms. trichosporium produce?
• How do impurities in
feedstock affect production?
• Which PHAs are secreted?
The PHAs will be analyzed with
nuclear magnetic resonance-gas
chromatography (NMR-GC).

Schematic of PHA secretion. Phasin
(blue) with attached HylA signal
peptide (green) binds to PHA granule
surface and the PHA-phasin-signal
peptide complex is targeted for type I
secretion. From Rahman, et al (2013).
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PHB yield after 48 hours in non-secreting cells (blue) and secreting cells (orange): 1) Secreted
Fraction, 2) Non-secreted fraction, 3) Total production. Data from Rahman, et al. (2013)

Conclusions and Future Work
• Methylosinus trichosporium OB3b shows
promise as a platform for producing PHAs
from methane gas or methanol.
• A previously-developed PHA secretion
system will be integrated into Ms.
trichosporium OB3b.
• Secreting and non-secreting strains of Ms.
trichosporium OB3b will be analyzed for
PHA accumulation and secretion.
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